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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
foot 0.3048 meter
inch 254 millimeter
mile 1.609 kilometer
square mile 2.590 square kilometer

Temperature can be converted to degrees Celsius (°C) or degrees Fahrenheit (°F) by the equations:

°C = 5/9 (°F - 32)
°F = 9/5 (°C) + 32.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of

1929—a geodetic datum derived from a general adjustment of the first-order level nets of the United

States and Canada, formerly called Sea Level Datum of 1929.

Conversion Factors and Vertical Datum V
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Abstract

Six major geohydrologic systems are
recognized in the Precambrian- to Cretaceous-
age rocks underlying the study area of the
Central Midwest regional aquifer-system
analysis. On the basis of both ground-water
flow patterns and hydrochemistry, the study
area is divided into two subregions—the Plains
subregion in the north and west and the smaller
Ozark subregion in the southeast.

The basement confining unit, in Pre-
cambrian crystalline rocks, underlies the entire
study area and retards the downward move-
ment of ground water. This unit yields little
water, and the hydrochemistry is not discussed
in this report.

In the Plains subregion, the Western
Interior Plains aquifer system directly overlies
the basement confining unit. The aquifer
system is divided into two aquifer units
separated by a thin confining unit. Water in the
Western Interior Plains aquifer system is con-
fined by a great thickness of slightly permeable
rocks called the Western Interior Plains confin-
ing system. This confining system is overlain
in the northwestern one-half of the Plains sub-
region by the Great Plains aquifer system,
which consists of two aquifer units and a thin,
discontinuous confining unit. Overlying the
Great Plains aquifer system throughout most
of the area, the Great Plains confining system
restricts the exchange of water between the

aquifer system and the shallow unconfined
aquifers.

In the Ozark subregion, in general, the
same geologic formations that contain the
Western Interior Plains aquifer system com-
prise the Ozark Plateaus aquifer system.
Although the rock units are laterally contin-
uous between the Plains and Ozark subregions,
differences in both ground-water flow patterns
and water chemistry warrant the separation
into different aquifer systems. The Ozark
Plateaus aquifer system consists of three
aquifer units and two confining units.

Rocks of the Western Interior Plains
aquifer system are deeply buried, and perme-
ability is very small. Water appears to move
radially outward from a geopressure zone in
the Anadarko Basin of Oklahoma and Texas
and generally east and southeast elsewhere.
Large concentrations of dissolved solids pre-
dominate throughout the aquifer system, and
most of the water is a sodium chloride type.
Ion ratios suggest that the water in the Western
Interior Plains aquifer system was derived
from seawater by concentration and by deple-
tion of calcium and sulfate ions.

Although the Western Interior Plains con-
fining system functions as a regional confining
unit, extensive units of sandstone and lime-
stone in the lower part of the section are per-
meable and function as aquifers and locally as
petroleum reservoirs. Ground water in the per-
meable parts of the system moves primarily
eastward across the Plains subregion. Most of

Abstract 1



the water has large concentrations of dissolved
solids and is a sodium chloride type. Both con-
centrations of depositional seawater and dis-
solution of the extensive evaporite deposits in
the upper part of the confining system have
contributed to the observed chemical character
of the water.

Flow of ground water through the Great
Plains aquifer system in the study area is pre-
dominately from west to east. Water types are
more variable than in the Western Interior
Plains aquifer and confining systems. Calcium
bicarbonate water near the western outcrop
areas probably results from dissolution of car-
bonate cement by meteoric water entering the
aquifer. The relatively large concentrations of
dissolved solids in sodium chloride water in
the deeper parts of the aquifer system reflect
concentration of the brackish water in which
the rocks were deposited. Locally large con-
centrations of calcium, sodium, sulfate, or
chloride result from dissolution of underlying
evaporite deposits.

In the southeastern two-thirds of the study
area, where the Great Plains aquifer system is
absent, older rocks are at or near land surface
and have been subjected to erosion and sub-
aerial weathering. The hydraulic properties of
the rocks have been altered by these processes,
and the chemical composition of the water has
been affected by the admixture of meteoric
water.

Regional ground-water movement in the
Ozark Plateaus aquifer system is radially out-
ward from a topographic high near the center
of the Ozark subregion. Part of each aquifer
unit is exposed at the land surface, and fresh
meteoric water moves primarily through frac-
tures and solution openings in the predom-
inately carbonate rocks. Consequently,
virtually all connate water has been flushed out
of the system, and the dominant water
chemistry is the result of dissolution by
meteoric water. Concentrations of dissolved
solids are small, and the ions are principally
calcium, magnesium, and bicarbonate.

In the Plains subregion, water from depths
of less than 500 feet bears little resemblance to
that from greater depths. Water from depths of
less than 500 feet varies greatly in dissolved-
solids concentration and water type. Compo-
sition of the rocks in the Plains subregion is a
major factor affecting water chemistry, com-
plicated by the presence of beds and lenses of
evaporite and by upward leakage through thin
confining layers. The principal aquifers in the
Ozark subregion, however, are at or near land
surface, and little chemical distinction can be
made between water from deep and shallow
sources.

INTRODUCTION

The study area for the Central Midwest
regional aquifer-system analysis (Central Midwest
RASA) includes about 370,000 square miles near
the geographic center of the conterminous United
States (fig. 1). It extends from the foothills of the
Rocky Mountains in Colorado to the Missouri and
Mississippi Rivers in eastern Nebraska and
Missouri, and from South Dakota to the Ouachita,
Arbuckle, and Wichita Mountains of Arkansas and
Oklahoma. Within this broad region, six major
geohydrologic systems have been identified. Five
of these regional systems are considered by the
Central Midwest RASA; the sixth, the High Plains
aquifer, has been the subject of a separate study.
Four neighboring RASA studies, which in places
share geographic or hydrologic boundaries with the
present study, have been made—the High Plains
RASA (Weeks and others, 1988), the Northern
Great Plains RASA (Downey and Dinwiddie,
1988), the Northern Midwest RASA (Young,
1992), and the Gulf Coast RASA (Grubb, 1992).
The areal extent of these RASA studies is shown in
figure 2. The background, purpose, scope, object-
ives, and approach of the Central Midwest RASA
study are described in the plan-of-study report
prepared by Jorgensen and Signor (1981).

Purpose and Scope

The purpose of this report is to describe the
chemical character of the water contained in the
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